
«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 30 ©∫—∫∑’Ë 1 ¡°√“§¡-¡’π“§¡ 2550 89

∫∑§—¥¬àÕ

1  ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“§√ÿ»“ µ√å‡§√◊ËÕß°≈ §≥–§√ÿ»“ µ√åÕÿµ “À°√√¡·≈–‡∑§‚π‚≈¬’

2  ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“‡∑§‚π‚≈¬’·≈– ◊ËÕ “√°“√»÷°…“ §≥–§√ÿ»“ µ√åÕÿµ “À°√√¡·≈–‡∑§‚π‚≈¬’

3  π—°»÷°…“√–¥—∫∫—≥±‘µ»÷°…“  “¢“«‘™“§Õ¡æ‘«‡µÕ√å·≈–‡∑§‚π‚≈¬’ “√ π‡∑» §≥–§√ÿ»“ µ√åÕÿµ “À°√√¡·≈–‡∑§‚π‚≈¬’

∫√√®∫ Õ√™√ 
1
  πßπÿ™ ¿—∑√“§√ 

2
  ·≈–  ≥—∞æ≈ ‰µ√√—µπ»‘≈ªá 

3

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’ ∫“ß¡¥ ∑ÿàß§√ÿ °√ÿß‡∑æœ 10140

°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ªí≠À“·≈–‡ª√’¬∫‡∑’¬∫°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Proportional Valves ·≈–

Servo Valves „π√–∫∫‰Œ¥√Õ≈‘° å¢Õß‡§√◊ËÕß®—°√„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à ∑’Ë¡’°√–∫«π°“√

º≈‘µµà“ß°—π „π¥â“π¢Õß∫ÿ§≈“°√ ¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ ¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ ¥â“π Proportional Valves

·≈– Servo Valves ¥â“π√–∫∫ PLC ∑’Ë„™â„π°√–∫«π°“√º≈‘µ ·≈–¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ „π°“√»÷°…“§√—Èßπ’È‡ªìπ°“√
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105 §π ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡ªìπ·∫∫ Õ∫∂“¡ «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬°“√À“§à“√âÕ¬≈– §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

º≈°“√«‘®—¬æ∫«à“ ¥â“π∫ÿ§≈“°√ √âÕ¬≈– 40 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“ ‡°‘¥®“°∫ÿ§≈“°√‰¡à‡æ’¬ßæÕ°—∫¿“√–ß“π ´÷Ëß‡ªìπ

ªí≠À“√–¥—∫ª“π°≈“ß (Mean = 3.18) ¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ √âÕ¬≈– 30 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“ ‡°‘¥®“°°“√≈¥§à“

„™â®à“¬„π°“√®â“ß∫ÿ§≈“°√∑’Ë¡’§«“¡√Ÿâ§«“¡ “¡“√∂ ÷́Ëß‡ªìπªí≠À“√–¥—∫ª“π°≈“ß (Mean = 2.78) ¥â“π°“√∑”ß“π¢Õß

‡§√◊ËÕß®—°√ √âÕ¬≈– 25 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“‡°‘¥®“° ¿“æ·«¥≈âÕ¡∑”„Àâ‡°‘¥°“√§«∫§ÿ¡º‘¥æ≈“¥ ÷́Ëß‡ªìπªí≠À“√–¥—∫

ª“π°≈“ß (Mean = 2.84) ¥â“π Proportional Valves ·≈– Servo Valve √âÕ¬≈– 50 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“ ‡°‘¥®“°

Proportional ·≈– Servo Valves ‰¡à§ß∑πµàÕ ¿“æ°“√„™âß“π„π‚√ßß“π ´÷Ëß‡ªìπªí≠À“√–¥—∫ª“π°≈“ß (Mean = 3.19)

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ √âÕ¬≈– 50 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“ ‡°‘¥®“° “¬ —≠≠“≥™”√ÿ¥À√◊Õ©’°¢“¥ ´÷Ëß‡ªìπ

ªí≠À“√–¥—∫ª“π°≈“ß (Mean = 3.46) ·≈–¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ √âÕ¬≈– 25 ¢÷Èπ‰ª¢Õß√–¥—∫ªí≠À“ ‡°‘¥®“°ºŸâ∑’Ë¡’Àπâ“∑’Ë

‡°’Ë¬«¢âÕß à«π„À≠à ‰¡à‰¥â√—∫°“√Ωñ°Õ∫√¡°“√„™âß“π®“°ºŸâº≈‘µ‡§√◊ËÕß®—°√ ´÷Ëß‡ªìπªí≠À“√–¥—∫ª“π°≈“ß (Mean = 3.07)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫ªí≠À“∑’Ë¡’Õ¬Ÿà æ∫«à“‚√ßß“π∑’Ë¡’°√–∫«π°“√º≈‘µ·µ°µà“ß°—π®–¡’√–¥—∫ªí≠À“∑’Ë·µ°µà“ß°—π ¬°‡«âπ

ªí≠À“¥â“π√–∫∫ PLC ∑’Ë„™â„π°√–∫«π°“√º≈‘µ ¡’√–¥—∫ªí≠À“‰¡à·µ°µà“ß°—π §◊Õ ¡’ªí≠À“„π√–¥—∫πâÕ¬

°“√»÷°…“ªí≠À“°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√ „π°√–∫«π°“√º≈‘µ¢Õß

Õÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à (°√≥’»÷°…“ °“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Proportional

Valves ·≈– Servo Valves „π√–∫∫‰Œ¥√Õ≈‘° å)
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The objectives of this research were to study and to compare computer problems for proportional

and servo valves controlling in hydraulic system in production process of large steel industry with those in

different production processes. The research emphasized on staff, policy and administrators, processing of

the machines, proportional and servo valves, PLC system in production process and machine manufactur-

ers. The populations being studied were 105 persons selected from people who were responsible for

machine computerization in production process. A questionnaire was used as a tool in the study. Data were

analyzed by Percentage, Means and Standard Deviation. The findings were as follows: For the staff, it was

greater than 40 percent of the problem level, according to inadequate staff for task which to be the fairly

level problem  (Mean = 3.18). For the policy and the administrators, it was greater than 30 percent of the

problem level, according to cost reduction by doing not hire staff who had great knowledge and experience

which to be the fairly level problem  (Mean = 2.78). For the processing of the machines, it was greater then

25 percent of the problem level, according to incorrect control effected by environment which to be the

fairly level problem (Mean = 2.84). For the proportional and servo valves, it was greater then 50 percent of

the problem level, since they were not endurable in conditions of the factory which to be the fairly level

problem (Mean = 3.19). For the PLC system in the production process, it was greater then 50 percent of the

problem level, since cables were damaged which to be the fairly level problem  (Mean = 3.46). For the

machine manufacturers, it was greater then 25 percent of the problem level, since staff were not trained

from manufacturers of machines which to be the fairly level problem  (Mean = 3.07). By comparison with

the levels of problems, the findings showed that the different production processes had different levels of

problems for each aspect, except for the PLC system in the production process which had no different

levels of problems because it showed only a least level.
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1. §«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õß°“√«‘®—¬
§«“¡‡®√‘≠°â“«Àπâ“∑“ß¥â“π«‘∑¬“»“ µ√å·≈–

‡∑§‚π‚≈¬’„πªí®®ÿ∫—π∑”„Àâ§Õ¡æ‘«‡µÕ√å¡’Õ‘∑∏‘æ≈·≈–

∫∑∫“∑¡“°„π™’«‘µª√–®”«—π¢Õß¡πÿ…¬å Õ’°∑—Èß§Õ¡æ‘«‡µÕ√å

„πªí®®ÿ∫—π¡’√“§“∂Ÿ°≈ß ·≈–„π¢≥–‡¥’¬«°—π¬—ß¡’°“√æ—≤π“

„Àâ “¡“√∂„™âß“π‰¥âßà“¬·≈– –¥«°¢÷Èπ ®÷ß∑”„Àâ§π à«π

„À≠à¬Õ¡√—∫«à“§Õ¡æ‘«‡µÕ√å‡ªìπ‡∑§‚π‚≈¬’∑’Ë ”§—≠ ·≈–¡’

·π«‚πâ¡∑’Ë®–π”§Õ¡æ‘«‡µÕ√å‡¢â“¡“„™â·∑π·√ßß“π¡πÿ…¬å

·≈–Õÿª°√≥å¥â“πÕ◊ËπÊ ¥â«¬‡Àµÿπ’È∑”„Àâ§Õ¡æ‘«‡µÕ√å‰¥â√—∫

§«“¡π‘¬¡Õ¬à“ß¡“°„πªí®®ÿ∫—π ‡°◊Õ∫∑ÿ°«ß°“√¡’·π«§‘¥∑’Ë

®–π”‡∑§‚π‚≈¬’¥â“π§Õ¡æ‘«‡µÕ√å‡¢â“¡“ª√–¬ÿ°µå„™â‡æ◊ËÕ

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈–»—°¬¿“æ„π°“√∑”ß“π„Àâ Ÿß¢÷Èπ ‚¥¬

‡©æ“–„πÕÿµ “À°√√¡°“√º≈‘µ ‰¥â¡’°“√µ◊Ëπµ—«∑’Ë®–π”

‡∑§‚π‚≈¬’¥â“π§Õ¡æ‘«‡µÕ√å‡¢â“¡“ª√–¬ÿ°µå„™â„π°“√∑”ß“π

¢Õß‡§√◊ËÕß®—°√°≈µà“ßÊ „Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ∑—Èßπ’È

‡π◊ËÕß®“°∫∑∫“∑Õÿµ “À°√√¡„πªí®®ÿ∫—π¡’§«“¡ ”§—≠ ·≈–

∂◊Õ‰¥â«à“‡ªìπ°≈‰° ”§—≠ª√–°“√Àπ÷Ëß∑’Ë®–º≈—°¥—π„Àâª√–‡∑»

™“µ‘¡’§«“¡‡®√‘≠°â“«Àπâ“∑—¥‡∑’¬¡°—∫ª√–‡∑»Õ◊ËπÊ Õ’°∑—Èß

¬—ß‡æ‘Ë¡‚Õ°“ ·≈–§«“¡‰¥â‡ª√’¬∫„π°“√·¢àß¢—π∑“ß¥â“π

∏ÿ√°‘®„πµ≈“¥∑—Èß„πª√–‡∑»·≈–µà“ßª√–‡∑» ‡æ◊ËÕ √â“ß

§«“¡¡—Ëπ§ß∑“ß¥â“π‡»√…∞°‘®„Àâ°—∫ª√–‡∑»‰∑¬ ‚¥¬

‡©æ“–Õÿµ “À°√√¡‡À≈Á°‡ªìπÕÿµ “À°√√¡´÷Ëß¡’§«“¡®”‡ªìπ

µàÕ°“√æ—≤π“ª√–‡∑» ¥—ß®–‡ÀÁπ‰¥â®“° ª√‘¡“≥§«“¡µâÕß

°“√„™â‡À≈Á°„πª√–‡∑»‰∑¬¡’ª√‘¡“≥ Ÿß¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß ‚¥¬

„πªï 2548 ¡’§«“¡µâÕß°“√„™â‡À≈Á°∂÷ß 10 ≈â“πµ—π ·≈–

ªí®®ÿ∫—π§«“¡µâÕß°“√„™â‡À≈Á°„πª√–‡∑»‰¥â‡æ‘Ë¡ Ÿß¢÷Èπµ“¡

 ¿“«–‡»√…∞°‘® [1] ¥â«¬‡Àµÿπ’È °“√π”‡∑§‚π‚≈¬’∑“ß

¥â“π§Õ¡æ‘«‡µÕ√å‡¢â“¡“™à«¬„π°“√§«∫§ÿ¡°“√º≈‘µ®÷ß‡ªìπ

 ‘Ëß ”§—≠ ∑—Èßπ’È‡æ◊ËÕ„Àâª√–‡∑»‰∑¬ “¡“√∂º≈‘µ‡À≈Á°‰¥â

Õ¬à“ß¡’§ÿ≥¿“æ ¡’¡“µ√∞“π·≈–‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√

¿“¬„πª√–‡∑» ·≈–≈¥°“√π”‡¢â“‡À≈Á°®“°µà“ßª√–‡∑»

≈ß „π∞“π–∑’ËºŸâ«‘®—¬‰¥â∑”ß“πÕ¬Ÿà„π«ß°“√‰Œ¥√Õ≈‘° å

Õÿµ “À°√√¡ ·≈–‰¥â‡¢â“‰ª —¡º— „π°√–∫«π°“√º≈‘µ¢Õß

Õÿµ “À°√√¡‡À≈Á°π—Èπ æ∫«à“Õÿµ “À°√√¡‡À≈Á°‡ªìπ

°√–∫«π°“√º≈‘µ∑’Ë¡’§«“¡µàÕ‡π◊ËÕß ·≈–®”‡ªìπ®–µâÕß∑”ß“π

Õ¬à“ß·¡àπ¬” ∂Ÿ°µâÕß πà“‡™◊ËÕ∂◊Õ ·≈–√«¥‡√Á«¿“¬„π‡«≈“

∑’Ë°”Àπ¥ ¡‘©–π—Èπ®–∑”„Àâ§ÿ≥¿“æ¢Õß‡À≈Á°∑’Ëº≈‘µ‰¥â¡’

§ÿ≥¿“æ‰¡à‡æ’¬ßæÕ ·≈–‰¡àµ√ß°—∫§«“¡µâÕß°“√ ́ ÷ËßÕÿª°√≥å

∑’Ë¡’§«“¡ ”§—≠„π°√–∫«π°“√º≈‘µ ·≈–¡’º≈µàÕ§ÿ≥¿“æ

¢Õßº≈º≈‘µ∑’ËÕÕ°¡“ §◊Õ Proportional Valves ·≈– Servo

Valves „π√–∫∫‰Œ¥√Õ≈‘° å À“°‡°‘¥§«“¡º‘¥æ≈“¥Õ¬à“ß

Àπ÷ËßÕ¬à“ß„¥¢÷Èπ·≈â« ®– àßº≈„Àâ°√–∫«π°“√º≈‘µ∑’Ë¡’§«“¡

µàÕ‡π◊ËÕß¡“π—Èπ‡ ’¬À“¬‡ªìπ®”π«π¡“° Õ’°∑—ÈßÕÿµ “À°√√¡

‡À≈Á°π—Èπ ¬—ß‡ªìπ·À≈àßªÑÕπ«—µ∂ÿ¥‘∫µà“ßÊ „Àâ°—∫Õÿµ “À°√√¡

Õ◊Ëπ„π°“√º≈‘µ ‘π§â“µàÕ‰ª ‡™àπ ∂—ß·°ä  °√–ªÜÕß∫√√®ÿÕ“À“√

·≈–√∂¬πµå ·≈–®“°°“√ —ß‡°µæ∫«à“ ªí≠À“„π°√–∫«π°“√

º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á° ¡’®”π«π‰¡àπâÕ¬‡π◊ËÕß¡“®“°

°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡Õÿª°√≥å Proportional Valves

·≈– Servo Valves „π√–∫∫‰Œ¥√Õ≈‘° å

®“°§«“¡ ”§—≠¥—ß°≈à“« ∑”„ÀâºŸâ«‘®—¬ π„®∑’Ë®–»÷°…“

∂÷ßªí≠À“„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Proportional Valves ·≈–

Servo Valves „π√–∫∫‰Œ¥√Õ≈‘° å¢Õß‡§√◊ËÕß®—°√„π

°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à „π‡¢µ

¿“§°≈“ß·≈–¿“§µ–«—πÕÕ° ‡æ◊ËÕ∑’Ë¢âÕ¡Ÿ≈∑’Ë‰¥â®– “¡“√∂

π”‰ªæ—≤π“·≈–‡ªìπ·π«∑“ß„π°“√·°â‰¢ªí≠À“°“√„™â

§Õ¡æ‘«‡µÕ√å„π°“√§«∫§ÿ¡‡§√◊ËÕß®—°√„Àâ¡’ª√– ‘∑∏‘¿“æ Ÿß

¢÷Èπ

2. «—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕ»÷°…“ªí≠À“°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Pro-

portional Valves ·≈– Servo Valves „π√–∫∫‰Œ¥√Õ

≈‘° å¢Õß‡§√◊ËÕß®—°√„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡

‡À≈Á°¢π“¥„À≠à „π‡¢µ¿“§°≈“ß·≈–¿“§µ–«—πÕÕ°

2. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ªí≠À“°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡

Proportional Valves ·≈– Servo Valves „π√–∫∫‰Œ¥√Õ

≈‘° å¢Õß‡§√◊ËÕß®—°√„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡

‡À≈Á°¢π“¥„À≠à ∑’Ë¡’°√–∫«π°“√º≈‘µµà“ß°—π

3. «‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬π’È‡ªìπ°“√»÷°…“ ¿“æªí®®ÿ∫—π¢Õßªí≠À“°“√

„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√ „π°√–∫«π°“√º≈‘µ¢Õß

Õÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à „π‡¢µ¿“§°≈“ß·≈–¿“§

µ–«—πÕÕ° °√≥’»÷°…“°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Propor-

tional Valves ·≈– Servo Valves „π√–∫‰Œ¥√Õ≈‘° å ‚¥¬

¡’¢—ÈπµÕπ„π°“√¥”‡π‘πß“π¥—ßµàÕ‰ªπ’È

3.1 °”Àπ¥ª√–™“°√ ‰¥â·°à ∫ÿ§≈“°√∑’Ë¡’Àπâ“∑’Ë√—∫º‘¥
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™Õ∫√–∫∫§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√„π°√–∫«π°“√

º≈‘µ¢Õß‚√ßß“πÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à„π‡¢µ¿“§

°≈“ß·≈–¿“§µ–«—πÕÕ° ´÷Ëß¡’®”π«π∑—ÈßÀ¡¥ 30 ‚√ßß“π

®”π«πª√–™“°√∑’Ë¡’Õ¬Ÿà∑—Èß ‘Èπ 105 §π

3.2 ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡ªìπ·∫∫ Õ∫∂“¡ ´÷Ëß

ºà“π°“√µ√«® Õ∫®“°ºŸâ‡™’Ë¬«™“≠®”π«π 5 ∑à“π ´÷Ëß‡ªìπ

ºŸâ‡™’Ë¬«™“≠¥â“πÕÿµ “À°√√¡º≈‘µ‡À≈Á° ‚¥¬·∫àß·∫∫ Õ∫

∂“¡ÕÕ°‡ªìπ 3 µÕπ¥—ßπ’È

3.2.1 µÕπ∑’Ë 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâµÕ∫·∫∫

 Õ∫∂“¡ ‰¥â·°à ®—ßÀ«—¥∑’Ëµ—Èß‚√ßß“π °√–∫«π°“√º≈‘µ

«ÿ≤‘°“√»÷°…“ ·≈–ª√– ∫°“√≥å„π°“√∑”ß“π ‚¥¬

§”∂“¡„π à«ππ’È‡ªìπ·∫∫µ√«® Õ∫√“¬°“√ (check list)

3.2.2 µÕπ∑’Ë 2 §”∂“¡‡°’Ë¬«°—∫ ¿“æ∑—Ë«‰ª·≈–

ªí≠À“¢Õß°“√∑”ß“π„π°√–∫«π°“√º≈‘µ ‰¥â·°à ¢âÕ¡Ÿ≈∑—Ë«‰ª

·≈–°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ ª√–‡¿∑¢Õß§Õ¡æ‘«‡µÕ√å

∑’Ë„™â„π°√–∫«π°“√º≈‘µ ‚ª√·°√¡§” —Ëß∑’Ë„™â„π°“√§«∫§ÿ¡

‡§√◊ËÕß®—°√„π°“√µ‘¥µàÕ ◊ËÕ “√√–À«à“ßºŸâªØ‘∫—µ‘ß“π·≈–

Õÿª°√≥å§Õ¡æ‘«‡µÕ√å °“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡«“≈å«

·≈–°“√å¥§«∫§ÿ¡ ‚¥¬§”∂“¡„π à«ππ’È‡ªìπ·∫∫µ√«® Õ∫

√“¬°“√ (check list)

3.2.3 µÕπ∑’Ë 3 ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ‡°’Ë¬«°—∫

√–∫∫§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡∑’Ë„™â„π°√–∫«π°“√º≈‘µ ‰¥â·°à

ªí≠À“„π¥â“π∫ÿ§≈“°√ ªí≠À“„π¥â“π¢Õßπ‚¬∫“¬·≈–ºŸâ

∫√‘À“√ ªí≠À“„π¥â“π¢Õß°“√∑”ß“π∑—Ë«‰ª¢Õß‡§√◊ËÕß®—°√

√’¥‡À≈Á°·ºàπÀ√◊Õ‡À≈Á°¡â«π 11 36.66 41 39.04

√’¥‡À≈Á°‡ âπÀ√◊Õ‡À≈Á°‡æ≈“ 8 26.67 24 22.86

º≈‘µ¿—≥±å°÷Ëß ”‡√Á®√Ÿª·≈–√’¥‡À≈Á°‡ âπ 6 20.00 22 20.96

√’¥‡À≈Á°‚§√ß √â“ß 2 6.67 8 7.62

º≈‘µ‚≈À–¿—≥±å°÷Ëß ”‡√Á®√Ÿª·≈–√’¥‡À≈Á°·ºàπ 2 6.67 7 6.67

º≈‘µ‚≈À–¿—≥±å°÷Ëß ”‡√Á®√Ÿª ‡À≈Á° ·≈–‡À≈Á°‚§√ß √â“ß 1 3.33 3 2.85

√«¡ 30 100 105 100

µ“√“ß∑’Ë 1 ®”π«π‚√ßß“π·≈–ºŸâµÕ∫·∫∫ Õ∫∂“¡ ®”·π°µ“¡°√–∫«π°“√º≈‘µ

°√–∫«π°“√º≈‘µ
®”π«π ®”π«π

‚√ßß“π √âÕ¬≈– §π √âÕ¬≈–

ªí≠À“∑’Ë‡°‘¥®“° Proportional ·≈– Servo Valves „π

√–∫∫‰Œ¥√Õ≈‘° å ªí≠À“∑’Ë‡°‘¥®“°√–∫∫ PLC „π

°√–∫«π°“√º≈‘µ ·≈–ªí≠À“‡°’Ë¬«°—∫ºŸâº≈‘µ‡§√◊ËÕß®—°√ ‚¥¬

„™â·∫∫ Õ∫∂“¡¡“µ√“ à«πª√–¡“≥§à“ (rating scale)

™π‘¥ 5 √–¥—∫µ“¡¡“µ√“ à«π≈‘‡§‘√å∑ ·≈–„™â§à“‡©≈’Ë¬¢Õß

®ÕÀåπ ¥—∫∫≈‘« ‡∫ ∑å ¥—ßπ’È

§à“‡©≈’Ë¬√–À«à“ß 4.50 - 5.00 À¡“¬∂÷ß ¡’ªí≠À“Õ¬Ÿà

„π√–¥—∫¡“°∑’Ë ÿ¥

§à“‡©≈’Ë¬√–À«à“ß 3.50 - 4.49 À¡“¬∂÷ß ¡’ªí≠À“Õ¬Ÿà

„π√–¥—∫¡“°

§à“‡©≈’Ë¬√–À«à“ß 2.50 - 3.49 À¡“¬∂÷ß ¡’ªí≠À“Õ¬Ÿà

„π√–¥—∫ª“π°≈“ß

§à“‡©≈’Ë¬√–À«à“ß 1.50 - 2.49 À¡“¬∂÷ß ¡’ªí≠À“Õ¬Ÿà

„π√–¥—∫πâÕ¬

§à“‡©≈’Ë¬√–À«à“ß 1.00 - 1.49 À¡“¬∂÷ß ¡’ªí≠À“Õ¬Ÿà

„π√–¥—∫πâÕ¬∑’Ë ÿ¥

3.3 °“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ºŸâ¥”‡π‘π°“√«‘®—¬‡°Á∫

√«∫√«¡¢âÕ¡Ÿ≈¥â«¬µπ‡Õß §‘¥‡ªìπ√âÕ¬≈– 100

4.  √ÿªº≈°“√«‘®—¬
®“°°“√»÷°…“ªí≠À“°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß

®—°√„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á° ®“°

ª√–™“°√ 105 §π ∑’Ë¡“®“° 30 ‚√ßß“π · ¥ß¥—ßµ“√“ß∑’Ë

1
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®“°µ“√“ß∑’Ë 1 ‡¡◊ËÕ«‘‡§√“–Àå®”π«π‚√ßß“π·≈–

®”π«πª√–™“°√‡ª√’¬∫‡∑’¬∫°—∫°√–∫«π°“√º≈‘µª√“°Ø

º≈¥—ßπ’È

4.1 ®”π«πª√–™“°√ à«π¡“°√âÕ¬≈– 82.86 ¡“®“°

‚√ßß“π∑’Ë¡’°√–∫«π°“√º≈‘µ √’¥‡À≈Á°‡ âπÀ√◊Õ‡À≈Á°¡â«π √’¥

‡À≈Á°‡ âπÀ√◊Õ‡À≈Á°‡æ≈“ º≈‘µ¿—≥±å°÷Ëß ”‡√Á®√Ÿª·≈–√’¥

‡À≈Á°‡ âπ ´÷Ëß§‘¥‡ªìπ√âÕ¬≈– 83.33 ¢Õß‚√ßß“π∑—ÈßÀ¡¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ¥â“π

∫ÿ§≈“°√ ¥â“ππ‚¬∫“¬ ¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ ¥â“π

°“√∑”ß“π¢Õß Proportional Valve ·≈– Servo Valves

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ ·≈–¥â“πºŸâº≈‘µ

‡§√◊ËÕß®—°√‚¥¬§‘¥‡ªìπ§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–

4.3 ªí≠À“¥â“π¢Õßπ‚¬∫“¬·≈–ºŸâ∫√‘À“√ æ∫«à“

ªí≠À“„π¥â“π¢Õßπ‚¬∫“¬·≈–ºŸâ∫√‘À“√‚¥¬√«¡Õ¬Ÿà„π

√–¥—∫πâÕ¬ (Mean = 2.38) ‡¡◊ËÕæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ

¬àÕ¬¢Õßªí≠À“π’È æ∫«à“ ¬—ß¡’‚√ßß“π∑’Ë¡’ªí≠À“„π¥â“π¢Õß

π‚¬∫“¬·≈–ºŸâ∫√‘À“√´÷ËßÕ¬Ÿà„π√–¥—∫¡“°µ—Èß·µà√âÕ¬≈– 30

¢÷Èπ‰ª ‡π◊ËÕß®“°°“√≈¥§à“„™â®à“¬„π°“√®â“ß∫ÿ§≈“°√∑’Ë¡’

§«“¡√Ÿâ §«“¡ “¡“√∂ ·≈–ª√– ∫°“√≥å „π¥â“π¢Õß√–∫∫

PLC ́ ÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß (Mean = 2.78) ·≈–

‰¡à¡’°“√Ωñ°Õ∫√¡Õ¬à“ß‡ªìπ∑“ß°“√„Àâ°—∫æπ—°ß“π‡°’Ë¬«°—∫

°√–∫«π°“√º≈‘µ°àÕπ∑’Ë®–‡√‘Ë¡ªØ‘∫—µ‘ß“π´÷Ëß‡ªìπªí≠À“Õ¬Ÿà

√–¥—∫ª“π°≈“ß (Mean = 2.76)

√–¥—∫ªí≠À“ ¥—ß√“¬≈–‡Õ’¬¥„πµ“√“ß∑’Ë 2

®“°µ“√“ß∑’Ë 2 ‡¡◊ËÕ«‘‡§√“–Àåªí≠À“·≈–§«“¡§‘¥

‡ÀÁπ„π¥â“πµà“ßÊ ®–¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

4.2 ªí≠À“¥â“π∫ÿ§≈“°√ æ∫«à“ ªí≠À“„π¥â“π

∫ÿ§≈“°√‚¥¬√«¡Õ¬Ÿà„π√–¥—∫ª“π°≈“ß (Mean = 2.60) ·≈–

‡¡◊ËÕæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬¢Õßªí≠À“π’È æ∫«à“

‚√ßß“π¡’ªí≠À“„π¥â“π¢Õß∫ÿ§≈“°√ ´÷Ëß¡’√–¥—∫ªí≠À“¡“°

µ—Èß·µà√âÕ¬≈– 40 ¢÷Èπ‰ª ‡π◊ËÕß®“°∫ÿ§≈“°√‰¡à‡æ’¬ßæÕ°—∫

¿“√–ß“π´÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß (Mean = 3.18)

√Õß≈ß¡“§◊Õ ¢“¥°“√Ωñ°Õ∫√¡‡æ‘Ë¡‡µ‘¡„π¥â“π√–∫∫ PLC

·≈–√–∫∫‰Œ¥√Õ≈‘° å´÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß

(Mean = 3.11)

µ“√“ß∑’Ë 2 ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–√–¥—∫ªí≠À“¢Õß°“√„™â

§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√∑ÿ°°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à

¥â“π∫ÿ§≈“°√ 3.00 2.60 1.09 ª“π°≈“ß

¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ 2.00 2.38 1.12 πâÕ¬

¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ 2.00 2.23 1.02 πâÕ¬

¥â“π°“√∑”ß“π¢Õß Proportional
2.00 2.25 1.16 πâÕ¬

Valves ·≈– Servo Valves

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ 2.00 2.05 0.95 πâÕ¬

¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ 2.00 2.29 0.96 πâÕ¬

ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ
∞“ππ‘¬¡
Mode

§à“‡©≈’Ë¬
Mean

§à“‡∫’Ë¬ß‡∫π
¡“µ√∞“π  S.D.

√–¥—∫ªí≠À“
‚¥¬√«¡

4.4 ªí≠À“¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ æ∫«à“ ªí≠À“

‚¥¬√«¡„π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√Õ¬Ÿà„π√–¥—∫πâÕ¬ (Mean

= 2.23) ‡¡◊ËÕæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬¢Õßªí≠À“π’È æ∫

«à“ ¬—ß¡’‚√ßß“π∑’Ë¡’ªí≠À“„π¥â“π¢Õß°“√∑”ß“π¢Õß‡§√◊ËÕß

®—°√ ÷́Ëß¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 25 ¢÷Èπ‰ª ‡π◊ËÕß®“°

ªí≠À“„π¥â“π¢Õß ¿“æ·«¥≈âÕ¡∑”„Àâ‡°‘¥°“√§«∫§ÿ¡º‘¥

æ≈“¥ ‡™àπ §«“¡√âÕπ  ‘Ëß °ª√° °“√ —Ëπ –‡∑◊Õπ ·≈–

§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ÷́Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß

(Mean = 2.84) ·≈–°“√∑”ß“πº‘¥æ≈“¥‡π◊ËÕß®“°

Õÿª°√≥åµ√«®®—∫ —≠≠“≥∫°æ√àÕßÀ√◊Õ¡’°“√„™âß“π¡“

π“π´÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß (Mean = 2.53)
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4.5 ªí≠À“¥â“π°“√∑”ß“π¢Õß Proportional Valves

·≈– Servo Valves æ∫«à“ ªí≠À“∑’Ë‡°‘¥®“° Proportional

Valves ·≈– Servo Valves ‚¥¬√«¡Õ¬Ÿà„π√–¥—∫πâÕ¬

(Mean = 2.25) ·≈–‡¡◊ËÕæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬¢Õß

ªí≠À“π’Èæ∫«à“ ¬—ß¡’‚√ßß“π∑’Ë¡’ªí≠À“„π¥â“π¢Õß Propor-

tional Valves ·≈– Servo Valves ÷́Ëß¡’√–¥—∫ªí≠À“

¡“°µ—Èß·µà√âÕ¬≈– 50 ¢÷Èπ‰ª ‡π◊ËÕß®“° Proportional ·≈–

Servo Valves ‰¡à§ß∑πµàÕ ¿“æ°“√„™â„π‚√ßß“π ‡™àπ

§«“¡√âÕπ  ‘Ëß °ª√°„ππÈ”¡—π ´÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π

°≈“ß (Mean = 3.19)

4.6 ªí≠À“∑’Ë‡°‘¥®“°√–∫∫ PLC „π°√–∫«π°“√º≈‘µ

æ∫«à“ ªí≠À“∑’Ë‡°‘¥®“°√–∫∫ PLC „π°√–∫«π°“√º≈‘µ ‚¥¬

√«¡Õ¬Ÿà„π√–¥—∫πâÕ¬ (Mean = 2.05) ‡¡◊ËÕæ‘®“√≥“√“¬≈–

‡Õ’¬¥¢âÕ¬àÕ¬¢Õßªí≠À“π’È æ∫«à“ ¬—ß¡’‚√ßß“π∑’Ë¡’ªí≠À“„π

¥â“π¢Õß√–∫∫ PLC „π°√–∫«π°“√º≈‘µ ÷́Ëß¡’√–¥—∫ªí≠À“

¡“°µ—Èß·µà√âÕ¬≈– 50 ¢÷Èπ‰ª ‡π◊ËÕß®“° “¬ —≠≠“≥™”√ÿ¥

À√◊Õ©’°¢“¥ ‡π◊ËÕß®“° —µ«å §«“¡√âÕπ À√◊Õ°“√°√–·∑°®“°

 ‘Ëß¢Õßµà“ßÊ ´÷Ëß‡ªìπªí≠À“Õ¬Ÿà√–¥—∫ª“π°≈“ß (Mean =

3.46)

4.7 ªí≠À“‡°’Ë¬«°—∫ºŸâº≈‘µ‡§√◊ËÕß®—°√ æ∫«à“ ªí≠À“

‡°’Ë¬«°—∫ºŸâº≈‘µ‡§√◊ËÕß®—°√‚¥¬√«¡Õ¬Ÿà„π√–¥—∫πâÕ¬ (Mean =

2.29) ‡¡◊ËÕæ‘®“√≥“√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬¢Õßªí≠À“π’È æ∫«à“

¬—ß¡’‚√ßß“π∑’Ë¡’ªí≠À“„π¥â“π¢ÕßºŸâº≈‘µ‡§√◊ËÕß®—°√ ´÷Ëß¡’

√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 25 ¢÷Èπ‰ª ‡π◊ËÕß®“°æπ—°

ß“πÀ√◊Õ∫ÿ§≈“°√∑’Ë‡°’Ë¬«¢âÕß‰¡à‰¥â√—∫°“√Ωñ°Õ∫√¡°“√„™âß“π

·≈–°“√ª√—∫µ—Èß§à“µà“ßÊ ®“°ºŸâº≈‘µ‡§√◊ËÕß®—°√´÷Ëß‡ªìπªí≠À“

Õ¬Ÿà√–¥—∫ª“π°≈“ß (Mean = 3.07)

Õπ÷Ëß„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á°

¢π“¥„À≠à ®”·π°µ“¡°√–∫«π°“√º≈‘µ∑—Èß 6 ª√–‡¿∑ æ∫

ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ„π¥â“πµà“ßÊ ¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π √–¥—∫ªí≠À“¢Õß°“√„™â

§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√„π°√–∫«π°“√º≈‘µ¢ÕßÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à

‚¥¬®”·π°µ“¡°√–∫«π°“√º≈‘µ

ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ

¥â“π∫ÿ§≈“°√ 2.91 1.21 ª“π°≈“ß 2.72 1.16 ª“π°≈“ß

¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ 2.57 1.20 ª“π°≈“ß 2.42 1.22 πâÕ¬

¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ 2.21 1.11 πâÕ¬ 2.34 0.94 πâÕ¬

¥â“π°“√∑”ß“π¢Õß Proportional
2.53 1.18 ª“π°≈“ß 2.58 1.15 ª“π°≈“ß

Valves ·≈– Servo valves

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ 2.12 1.06 πâÕ¬ 2.19 1.98 πâÕ¬

¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ 2.42 1.03 πâÕ¬ 2.37 0.81 πâÕ¬

°√–∫«π°“√√’¥‡À≈Á°·ºàπ
·≈–‡À≈Á°¡â«π

(N = 41)

°√–∫«π°“√√’¥‡À≈Á°‡ âπ
·≈–‡À≈Á°‡æ≈“

(N = 24)

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡
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®“°µ“√“ß∑’Ë 3 ‡¡◊ËÕ«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫ªí≠À“

°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡‡§√◊ËÕß®—°√ „π°√–∫«π°“√º≈‘µ

¢ÕßÕÿµ “À°√√¡‡À≈Á°¢π“¥„À≠à ‚¥¬®”·π°µ“¡

°√–∫«π°“√º≈‘µ æ∫«à“ °√–∫«π°“√º≈‘µ∑’Ë·µ°µà“ß°—π

®–¡’√–¥—∫¢Õßªí≠À“‚¥¬√«¡∑’Ë·µ°µà“ß°—π ¬°‡«âπªí≠À“

∑’Ë‡°‘¥®“°√–∫∫ PLC „π°√–∫«π°“√º≈‘µ ´÷Ëß„π∑ÿ°

°√–∫«π°“√º≈‘µ®–¡’√–¥—∫ªí≠À“∑’Ë‰¡à·µ°µà“ß §◊Õ ¡’

ªí≠À“Õ¬Ÿà„π√–¥—∫πâÕ¬ ‰¥â·°à °√–∫«π°“√º≈‘µ‚≈À–

¿—≥±å°÷Ëß ”‡√Á®√Ÿª ‡À≈Á°‡ âπ·≈–‡À≈Á°‚§√ß √â“ß (Mean =

2.31) °√–∫«π°“√√’¥‡À≈Á°‚§√ß √â“ß (Mean = 2.29)

°√–∫«π°“√√’¥‡À≈Á°‡ âπ·≈–‡À≈Á°‡æ≈“ (Mean = 2.19)

°√–∫«π°“√√’¥‡À≈Á°·ºàπ·≈–‡À≈Á°¡â«π (Mean = 2.12)

°√–∫«π°“√º≈‘µ‚≈À–¿—≥±å°÷Ëß ”‡√Á®√Ÿª ·≈–‡À≈Á°‡ âπ

(Mean = 2.02) ·≈–°√–∫«π°“√º≈‘µ‚≈À–¿—≥±å°÷Ëß

 ”‡√Á®√Ÿª ·≈–‡À≈Á°·ºàπ (Mean = 1.64)

ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ

¥â“π∫ÿ§≈“°√ 2.47 1.11 πâÕ¬ 2.66 0.98 ª“π°≈“ß

¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ 2.34 1.20 ª“π°≈“ß 2.42 1.22 ª“π°≈“ß

¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ 1.95 1.11 πâÕ¬ 2.34 0.94 ª“π°≈“ß

¥â“π°“√∑”ß“π¢Õß Proportional
1.92 0.91 πâÕ¬ 2.88 1.07 ª“π°≈“ß

Valves ·≈– Servo valves

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ 2.02 0.98 πâÕ¬ 2.29 0.74 πâÕ¬

¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ 2.28 1.08 πâÕ¬ 2.96 0.99 ª“π°≈“ß

°√–∫«π°“√√’¥‡À≈Á°·ºàπ
·≈–‡À≈Á°¡â«π

(N = 22)

°√–∫«π°“√√’¥‡À≈Á°‡ âπ
·≈–‡À≈Á°‡æ≈“

(N = 8)

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡

µ“√“ß∑’Ë 3 (µàÕ)

ªí≠À“·≈–§«“¡§‘¥‡ÀÁπ

¥â“π∫ÿ§≈“°√ 2.32 0.90 πâÕ¬ 2.69 1.20 ª“π°≈“ß

¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ 1.90 1.22 ª“π°≈“ß 2.40 1.21 πâÕ¬

¥â“π°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√ 1.58 0.76 πâÕ¬ 1.54 0.87 πâÕ¬

¥â“π°“√∑”ß“π¢Õß Proportional
1.78 0.83 πâÕ¬ 2.44 0.82 πâÕ¬

Valves ·≈– Servo valves

¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ 1.64 0.83 πâÕ¬ 2.31 0.82 πâÕ¬

¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ 1.83 0.83 πâÕ¬ 2.29 0.57 πâÕ¬

°√–∫«π°“√√’¥‡À≈Á°·ºàπ
·≈–‡À≈Á°¡â«π

(N = 7)

°√–∫«π°“√º≈‘µ‚≈À–¿—≥±å
°÷Ëß ”‡√Á®√Ÿª ·≈–‡À≈Á°‡ âπ

·≈–‡À≈Á°‚§√ß √â“ß (N = 8)

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡

Mean S.D.
√–¥—∫
ªí≠À“
‚¥¬√«¡

µ“√“ß∑’Ë 3 (µàÕ)
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5. Õ¿‘ª√“¬º≈°“√«‘®—¬
‡¡◊ËÕæ‘®“√≥“„π·µà≈–¥â“π “¡“√∂Õ¿‘ª√“¬º≈°“√

«‘®—¬„πª√–‡¥Áπµà“ßÊ ¥—ßπ’È

5.1 ¥â“π∫ÿ§≈“°√ æ∫«à“ ‚√ßß“π¡’ªí≠À“¥â“π∫ÿ§≈“°√

Õ¬Ÿà„π√–¥—∫ª“π°≈“ß ·µà‡¡◊ËÕæ‘®“√≥“„π√“¬≈–‡Õ’¬¥¢âÕ

¬àÕ¬æ∫«à“ ¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 40 ¢÷Èπ‰ª ‡π◊ËÕß

¡“®“°∫ÿ§≈“°√‰¡à‡æ’¬ßæÕµàÕ¿“√–ß“π ∑—Èßπ’È¡’ “‡Àµÿ¡“

®“°°“√®—¥°“√·≈–°“√∫√‘À“√∫ÿ§≈“°√ ´÷Ëß°“√®—¥°“√

·≈–°“√∫√‘À“√∫ÿ§≈“°√ ºŸâ∫√‘À“√À√◊ÕÀ—«Àπâ“ß“π¡’∫∑∫“∑

 ”§—≠ À“°‰¥â¡’°“√∫√‘À“√∫ÿ§≈“°√„Àâ¡’§«“¡‡À¡“– ¡

°—∫ß“π∑’ËªØ‘∫—µ‘ ¡’°“√«“ß·ºπ·≈–®—¥§π‡æ◊ËÕ√Õß√—∫°“√

¢¬“¬µ—«¢Õß°“√º≈‘µ §à“µÕ∫·∑π∑’Ë‡À¡“– ¡°—∫µ”·Àπàß

ß“π ́ ÷Ëß ‘Ëß‡À≈à“π’È‡ªìπªí®®—¬ ”§—≠∑’Ë®–∑”„ÀâÕß§å°√ª√– ∫

§«“¡ ”‡√Á®·≈–∫√√≈ÿ‡ªÑ“À¡“¬‰¥â ∞’√– ª√–«“≈æƒ°…å [2]

°≈à“««à“ §π‡ªìπ∑√—æ¬“°√∑’Ë ”§—≠¢ÕßÕß§å°√ ΩÉ“¬∫√‘À“√

∫ÿ§§≈ ®–µâÕß√à«¡¥”‡π‘π°“√°—∫ºŸâ∫√‘À“√ Ÿß ÿ¥ ‡æ◊ËÕ«“ß·ºπ

¥â“π∑√—æ¬“°√„Àâ™—¥‡®π«à“ µâÕß°“√§π∑’Ë¡’§ÿ≥ ¡∫—µ‘·≈–

ª√– ∫°“√≥å∑’Ë‡À¡“– ¡°—∫≈—°…≥–ß“π„πª√‘¡“≥‡∑à“„¥

´÷Ëß°“√«“ß·ºπ®–µâÕß¥”‡π‘π°“√µ—Èß·µà°“√ ”√«®®”π«π§π

§«“¡√Ÿâ§«“¡ “¡“√∂ ·≈–§ÿ≥¿“æ°“√ªØ‘∫—µ‘ß“π∫ÿ§§≈„π

 ¿“æ°“√≥åªí®®ÿ∫—π ®“°π—Èπ®–µâÕß°”Àπ¥«à“ ∂â“À“°¡’

°“√¢¬“¬ß“π„πÕπ“§µ®–µâÕß„™â§π∑’Ë¡’§«“¡√Ÿâ§«“¡

 “¡“√∂„π≈—°…≥–„¥πÕ°®“°π’È°“√«“ß·ºπ®–µâÕß¡’

¢âÕ¡Ÿ≈¢à“« “√∑’Ë∑—π ¡—¬‡°’Ë¬«°—∫¿“«–°“√®â“ßß“π Õ—µ√“

§à“®â“ß„πµ≈“¥·√ßß“π ¥—ßπ—ÈπÀ“°¡’°“√∫√‘À“√∫ÿ§≈“°√∑’Ë

¥’·≈â« ®–∑”„Àâªí≠À“∑’Ë‡°‘¥¢÷Èπ≈¥πâÕ¬≈ß Õ’°ª√–°“√Àπ÷Ëß

§◊Õ∫ÿ§≈“°√¢“¥§«“¡√Ÿâ §«“¡™”π“≠‡©æ“–¥â“π„π°“√

∑”ß“π ‡π◊ËÕß¡“®“°¢“¥°“√Ωñ°Õ∫√¡‡©æ“–¥â“π ∑—Èßπ’È

‡æ√“–°“√Ωñ°Õ∫√¡¡’≈—°…≥–·µ°µà“ß‰ª®“°°“√»÷°…“

°≈à“«§◊Õ ‡ªìπ°√–∫«π°“√‡æ‘Ë¡æŸπ§«“¡√Ÿâ·≈–∑—°…–¢Õß

ºŸâ‡¢â“√—∫°“√Ωñ°Õ∫√¡„Àâ “¡“√∂°≈—∫‰ªªØ‘∫—µ‘ß“π∑’Ë√—∫º‘¥

™Õ∫„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ ́ ÷Ëß√–¬–‡«≈“∑’Ë„™â®–‡ªìπ™à«ß —ÈπÊ

‚¥¬À≈—° Ÿµ√®–‡πâπ„ÀâªØ‘∫—µ‘ß“π‡©æ“–∑“ß‰¥â ™Ÿ‡«™ ™“≠

 ßà“‡«™ [3] °≈à“««à“ °“√Ωñ°Õ∫√¡‡ªìπ°√–∫«π°“√‡æ‘Ë¡

æŸπ§«“¡√Ÿâ§«“¡™”π“≠À√◊ÕΩï¡◊Õ¢Õßæπ—°ß“π „π à«π∑’Ë

‡°’Ë¬«¢âÕß°—∫ß“π„¥ß“πÀπ÷Ëß¢ÕßÕß§å°√ ∑—Èßπ’È‡π◊ËÕß®“°

 ¿“æ¢ÕßÕß§å°√¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬Ÿà‡ ¡Õ ∑”„ÀâÕß§å°√

µâÕßª√—∫µ—«„Àâ‡¢â“°—∫ ¿“æ·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª °“√

ª√—∫µ—«¢ÕßÕß§å°√π’È Õ“®∑”„Àâ≈—°…≥–¢Õßß“πµâÕß‡ª≈’Ë¬π

·ª≈ß‰ª®“°‡¥‘¡ °“√Ωñ°Õ∫√¡æπ—°ß“π„Àâ√—∫°—∫ß“π∑’Ë

‡ª≈’Ë¬π·ª≈ßπ’È®÷ß‡ªìπ ‘Ëß®”‡ªìπ „π ¡—¬∑’Ë¡’§«“¡°â“«Àπâ“

∑“ß«‘∑¬“»“ µ√åÕ¬Ÿà‡ ¡Õ ¡’‡∑§‚π‚≈¬’À√◊Õ«‘∑¬“°“√„À¡àÊ

∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß‡°‘¥¢÷Èπ„À¡à °“√Ωñ°Õ∫√¡„Àâ°—∫æπ—°

ß“π„Àâ√Ÿâ®—°„™â§«“¡√ŸâÀ√◊Õ«‘∏’°“√„À¡àÊ ‡ªìπ ‘Ëß∑’ËÀ≈’Ë°‡≈’Ë¬ß

‰¡à‰¥â ´÷Ëßº≈¢Õß°“√«‘®—¬„π§√—Èßπ’È  Õ¥§≈âÕß°—∫ß“π«‘®—¬

¢Õß ®√‘π∑√å ‡∑»«“π‘™ [4] æ∫«à“∫ÿ§≈“°√∑’Ë„™â„π‚√ßß“π

Õÿµ “À°√√¡‡À≈Á°·≈–‡À≈Á°°≈â“ ¡’∑—Èß«‘»«°√ π—°«‘∑¬“

»“ µ√å ™à“ß‡∑§π‘§ ΩÉ“¬°“√®—¥°“√·≈–·√ßß“π∑—Ë«‰ª ´÷Ëß

∫ÿ§≈“°√¥—ß°≈à“«‡√‘Ë¡À“¬“°·≈–¢“¥·§≈π ∫ÿ§≈“°√√–¥—∫

 Ÿß¬—ß¢“¥·§≈π§«“¡ √Ÿâ„π°“√º≈‘µ °“√∫√‘À“√ ·≈–°“√

®—¥°“√∑“ß¥â“π°“√µ≈“¥ ®÷ß®”‡ªìπ∑’Ë√—∞®–µâÕß¡’°“√

«“ß·ºπ°“√ √â“ß∫ÿ§≈“°√„Àâ “¡“√∂µÕ∫ πÕßµàÕ§«“¡

µâÕß°“√Õ¬à“ß√«¥‡√Á«

5.2 ¥â“ππ‚¬∫“¬·≈–ºŸâ∫√‘À“√ æ∫«à“ ‚¥¬√«¡¡’

ªí≠À“Õ¬Ÿà„π√–¥—∫πâÕ¬ ·µà‡¡◊ËÕæ‘®“√≥“„π√“¬≈–‡Õ’¬¥¢âÕ

¬àÕ¬æ∫«à“ ¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 30 ¢÷Èπ‰ª ‡π◊ËÕß

¡“®“°°“√≈¥§à“„™â®à“¬„π°“√®â“ß∫ÿ§≈“°√∑’Ë¡’§«“¡√Ÿâ

§«“¡ “¡“√∂·≈–ª√– ∫°“√≥å„π¥â“π¢Õß√–∫∫ PLC ∑—Èßπ’È

‡π◊ËÕß¡“®“° Õÿµ “À°√√¡‡À≈Á°‡ªìπÕÿµ “À°√√¡‡©æ“–

¥â“π´÷Ëß‡ªìπÕÿµ “À°√√¡∑’ËµâÕß„™â‡ß‘π∑ÿπ∑—Èß„π¥â“π¢Õß°“√

º≈‘µ·≈–‡§√◊ËÕß¡◊Õ‡§√◊ËÕß®—°√·≈–‡∑§‚π‚≈¬’∑’Ë∑—π ¡—¬®“°

µà“ßª√–‡∑» ÷́Ëß ‘Ëß‡À≈à“π’È‡ªìπ°“√≈ß∑ÿπ∑’Ë Ÿß·≈–µâÕß„™â

√–¬–‡«≈“„π°“√§◊π∑ÿππ“π ª√–°Õ∫°—∫°”‰√‰¡à Ÿß¡“°π—°

´÷Ëß Õ¥§≈âÕß °—∫ß“π«‘®—¬¢Õß ®√‘π∑√å ‡∑»«“π‘™ [4] æ∫«à“

Õÿµ “À°√√¡‡À≈Á°‡ªìπÕÿµ “À°√√¡¢π“¥„À≠àµâÕß„™â‡ß‘π

∑ÿπ Ÿß¡“° §◊Õª√–¡“≥ 100,000 - 300,000 ≈â“π∫“∑ ·≈–

¡’√–¬–‡«≈“„π°“√§◊π∑ÿπ´÷Ëßπ“π°«à“Õÿµ “À°√√¡Õ◊Ëπ √«¡

∑—ÈßÕ—µ√“º≈µÕ∫·∑π∑“ß¥â“π°”‰√°Á‰¡à Ÿß¡“°π—° ¥â«¬‡Àµÿ

π’È®÷ß∑”„ÀâºŸâ∫√‘À“√„π∫“ß‚√ßß“π¡’π‚¬∫“¬„π°“√≈¥µâπ

∑ÿπ„π¥â“πµà“ßÊ ª√–°Õ∫°—∫∫ÿ§≈“°√∑’Ë¡’§«“¡√Ÿâ §«“¡

™”π“≠ ·≈–ª√– ∫°“√≥å‡©æ“–¥â“π¡’Õ¬Ÿà®”π«ππâÕ¬

∑”„Àâ§à“®â“ßÕ¬Ÿà„π√–¥—∫ Ÿß ÷́Ëß àßº≈„Àâ‡°‘¥°“√¢—¥·¬âß°—π

„π°“√®â“ßß“π·≈–π‚¬∫“¬¢Õß‚√ßß“π∑’Ëµ—Èß¢÷Èπ¡“ ´÷Ëß Õ¥

§≈âÕß°—∫§”°≈à“«¢Õß æ–¬Õ¡ «ß»å “√»√’ [5] °≈à“««à“

π‚¬∫“¬·≈–§à“µÕ∫·∑π∑’ËÕß§å°√°”Àπ¥‰«â„π∫“ß§√—Èß‰¥â

°≈“¬‡ªìπ¢âÕ®”°—¥„π°“√∑’Ë®– √√À“æπ—°ß“π∑’Ë¡’§ÿ≥¿“æ
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‡¢â“¡“„πÕß§å°√ ÷́Ëß ‘Ëß‡À≈à“π’È àßº≈„Àâ‡°‘¥ªí≠À“„π

°√–∫«π°“√º≈‘µ‡π◊ËÕß®“°¢“¥§«“¡√Ÿâ§«“¡™”π“≠‡©æ“–

¥â“π ·≈–ª√– ∫°“√≥å„π¥â“π°“√„™â PLC ´÷Ëß Õ¥§≈âÕß

°—∫§”°≈à“«¢Õß ∞’√– ª√–«“≈æƒ°…å [2] °≈à“««à“ °“√

¥”‡π‘πß“π„πÕß§å°√ §π‡ªìπªí®®—¬ ”§—≠ ·¡âÕß§å°√®–®—¥

«“ß√–∫∫ß“π °”Àπ¥«—µ∂ÿª√– ß§å·≈–‡ªÑ“À¡“¬‰«â¥’‡æ’¬ß

„¥°Áµ“¡ À“°∫ÿ§§≈„πÕß§å°√¢“¥§«“¡√Ÿâ §«“¡‡¢â“„® ¡’

§«“¡ “¡“√∂À√◊Õ§«“¡™”π“≠‰¡à‡æ’¬ßæÕµàÕ°“√ªØ‘∫—µ‘

ß“π·≈–¡’∑—»π§µ‘∑’Ë‰¡à¥’µàÕß“πÀ√◊Õ°“√∑”ß“π·≈â« ¬àÕ¡

‡ªìπÕÿª √√§µàÕ§«“¡ ”‡√Á®¢ÕßÕß§å°√ ´÷ËßÕ“®°≈à“«‰¥â«à“

ªí®®—¬„π°“√∑”ß“π¢Õß§π¡’º≈µàÕº≈º≈‘µÀ√◊Õº≈ß“π¢Õß

Õß§å°√

5.3 ¥â“π°“√∑”ß“π∑—Ë«‰ª¢Õß‡§√◊ËÕß®—°√ æ∫«à“ ‚¥¬

√«¡¡’ªí≠À“Õ¬Ÿà„π√–¥—∫πâÕ¬ ·µà‡¡◊ËÕæ‘®“√≥“„π√“¬≈–

‡Õ’¬¥¢âÕ¬àÕ¬æ∫«à“ ¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 25 ¢÷Èπ

‰ª ‡π◊ËÕß¡“®“° ¿“æ·«¥≈âÕ¡∑”„Àâ‡°‘¥°“√§«∫§ÿ¡º‘¥≈“¥

‡™àπ §«“¡√âÕπ  ‘Ëß °ª√° °“√ —Ëπ –‡∑◊Õπ ·≈–§≈◊Ëπ·¡à

‡À≈Á° ‰øøÑ“ ‡ªìπµâπ ·≈–°“√∑”ß“πº‘¥æ≈“¥‡π◊ËÕß®“°

Õÿª°√≥åµ√«®®—∫ —≠≠“≥∫°æ√àÕßÀ√◊Õ¡’°“√„™âß“π¡“π“π

∑—Èßπ’È‡π◊ËÕß¡“®“° Õÿµ “À°√√¡‡À≈Á°‡ªìπÕÿµ “À°√√¡Àπ—°

∑’Ë¡’°“√∑”ß“πµàÕ‡π◊ËÕß·≈–∑”ß“π¿“¬„µâ ¿“æ·«¥≈âÕ¡∑’Ë

‰¡à¥’ °≈à“«§◊Õ ¡’°“√∑”ß“π„°≈â§«“¡√âÕπ °“√ —Ëπ –‡∑◊Õπ

 Ÿß §«“¡™◊Èπ  π“¡·¡à‡À≈Á° ·≈– —≠≠“≥√∫°«πµà“ßÊ

·µà„π¢≥–‡¥’¬« °—π°ÁµâÕß°“√§«“¡≈–‡Õ’¬¥·≈–§«“¡πà“

‡™◊ËÕ∂◊Õ„π°“√º≈‘µ ¥—ßπ—Èπ Õÿª°√≥å∑’Ë„™â„π√–∫∫§«∫§ÿ¡

°“√º≈‘µ®”‡ªìπ®–µâÕß¡’§«“¡≈–‡Õ’¬¥·≈–¡’§«“¡√«¥‡√Á«

„π°“√∑”ß“π ·µà‡π◊ËÕß®“° ‘Ëß·«¥≈âÕ¡¥—ß°≈à“«‡ªìπÕÿª √√§

·≈–‡ªìπ “‡Àµÿ∑”„ÀâÕÿª°√≥å∑’Ë„™â„π°“√§«∫§ÿ¡π—Èπ¡’°“√

‡ ◊ËÕ¡ ¿“æ·≈–‡ ’¬À“¬Õ¬à“ß√«¥‡√Á« ´÷Ëß Õ¥§≈âÕß°—∫§”

°≈à“«¢Õß « —πµå ∫ÿ≠≈âÕ¡ [6] °≈à“««à“ §√“∫ΩÿÉπ≈–ÕÕß

®“°°“√º≈‘µ¢Õß ∂“πª√–°Õ∫°“√ ∑”„ÀâÕÿª°√≥å‰øøÑ“∑’Ë

‰¥â√—∫§√“∫ΩÿÉπ≈–ÕÕß®“°°“√º≈‘µ‡°“–µ“¡º‘«©π«π¢Õß

Õÿª°√≥å‰øøÑ“ À“°¡’§«“¡™◊Èπ∑’Ë‡À¡“– ¡ ¡’ ¿“æ‡ªï¬°

À√◊Õ™◊ÈπÕ—π‡π◊ËÕß¡“®“°Ωπ À√◊ÕÀ¡Õ°∑’Ë≈ß®—¥ Õ“®®–∑”„Àâ

Õÿª°√≥å‰øøÑ“™”√ÿ¥ ·≈–‡°‘¥§«“¡∫°æ√àÕß¢÷Èπ„π√–∫∫

´÷Ëß Õ¥§≈âÕß °—∫§”°≈à“«¢Õß ‚°»≈ ¥’»’≈∏√√¡ [7] °≈à“«

«à“ ‚¥¬∑—Ë«‰ª‡§√◊ËÕß®—°√®–¡’°“√ ÷°À√Õ∑’Ë‡°‘¥®“°°“√„™â

ß“π·≈– ¿“æ·«¥≈âÕ¡ ·¡â«à“®–¡’°“√ÕÕ°·∫∫∑’Ë¥’°Áµ“¡

À√◊ÕÕ’°ª√–°“√Àπ÷Ëß  ‘Ëß·«¥≈âÕ¡¿“¬„π√–∫∫‡Õßπ—Èπ

 “¡“√∂∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥„π°“√§«∫§ÿ¡ ‡™àπ

 —≠≠“≥Œ“√å¡Õπ‘° ‡ªìπµâπ ÷́Ëß¡’º≈°√–∑∫µàÕ√–∫∫

§«∫§ÿ¡„π°“√º≈‘µ ´÷Ëß Õ¥§≈âÕß°—∫§”°≈à“«¢Õß ‡®π»—°¥‘Ï

‡Õ°∫Ÿ√≥–«—≤πå [8] °≈à“««à“ Œ“√å¡Õπ‘° “¡“√∂∑”„Àâ‡°‘¥

º≈°√–∑∫µà“ßÊ ∑’Ë‰¡àµâÕß°“√‰¥â„π√–∫∫‰øøÑ“ µ—«Õ¬à“ß‡™àπ

∑”„Àâ‡°‘¥ —≠≠“≥√∫°«π ∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬·°à¢âÕ¡Ÿ≈

∑”„Àâ‡°‘¥·√ß¥—π‡°‘πæ‘°—¥ ∑”„Àâ‡´Õ√å°‘µ‡∫√°‡°Õ√å∑”ß“π

º‘¥æ≈“¥ ∑”„ÀâÕÿª°√≥å‰øøÑ“‡°‘¥§«“¡√âÕπ·≈–‰¡à

 “¡“√∂∑”ß“π‰¥âµ“¡ª°µ‘ ·≈–Õ“®‡°‘¥§«“¡‡ ’¬À“¬¢÷Èπ‰¥â

´÷Ëßß“π«‘®—¬¢Õß Electric Power Research Institute

(EPRI), Inc. [9] æ∫«à“ ·√ß¥—π‰øøÑ“∑’Ë‡ª≈’Ë¬π·ª≈ß¢Õß

√–∫∫ Servo Motor ∑’Ë„™â PLC §«∫§ÿ¡„π¢∫«π°“√≈”

‡≈’¬ßº≈‘µ¿—≥±å (conveying) ‡ªìπ “‡Àµÿ∑”„Àâ PLC À¬ÿ¥

°“√∑”ß“π (shut down) ´÷Ëß∑”„Àâ°√–∫«π°“√º≈‘µ·≈–

§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±åπ—Èπ‡ ’¬À“¬‰¥â ·≈–Õ’°ª√–°“√Àπ÷Ëß

‡°‘¥®“°¢“¥°“√∫”√ÿß√—°…“∑’Ë‡æ’¬ßæÕ·≈–∂Ÿ°µâÕß ‡π◊ËÕß®“°

Õÿµ “À°√√¡‡À≈Á°‡ªìπ°√–∫«π°“√º≈‘µ∑’ËµàÕ‡π◊ËÕß·≈–¡’

√–¬–‡«≈“„π°“√´àÕ¡∫”√ÿß√—°…“∑’Ë®”°—¥ Õ’°∑—Èß™‘Èπ à«π

·≈–Õÿª°√≥å∑’Ë„™â„π‡§√◊ËÕß®—°√„π·µà≈–°√–∫«π°“√º≈‘µ¡’

¡“°¡“¬ ÷́Ëß¬“°µàÕ°“√¥Ÿ·≈·≈–µ√«® Õ∫ ¥â«¬‡Àµÿπ’È ®–

∑√“∫∂÷ßªí≠À“À√◊Õ¢âÕ∫°æ√àÕß¢ÕßÕÿª°√≥å°ÁµàÕ‡¡◊ËÕ¡’°“√

∑”ß“π∑’Ëº‘¥æ≈“¥‡°‘¥¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫§”°≈à“«¢Õß

 ÿ√æ≈ √“…Æ√åπÿâ¬ [10] °≈à“««à“  à«π„À≠à·≈â«‡§√◊ËÕß®—°√

‰¡à‰¥â∑”„Àâµ—«‡Õß™”√ÿ¥ ·µà§πµà“ßÀ“°∑’Ë∑”„Àâ‡§√◊ËÕß®—°√™”√ÿ¥

‚¥¬°“√„™â∑’Ëº‘¥«‘∏’ ‰¡à¥Ÿ·≈√—°…“ ‰¡àµ‘¥µ—Èß„Àâ∂Ÿ°µâÕß ·≈–

‰¡à§«∫§ÿ¡ ¿“æ·«¥≈âÕ¡

5.4 ¥â“π Proportional Valves ·≈– Servo Valves

æ∫«à“ ‚¥¬√«¡¡’ªí≠À“Õ¬Ÿà„π√–¥—∫πâÕ¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°

«“≈å«‡À≈à“π—Èπ‰¥â∂Ÿ°æ—≤π“ ÕÕ°·∫∫·≈–π”¡“„™â°—∫

Õÿµ “À°√√¡ ‡À≈Á°¡“µ—Èß·µàªï 1951 [11] ∑—Èß„π¥â“π¢Õß

§«“¡‡√Á«„π°“√ µÕ∫ πÕß (Frequency Response) ·≈–

øíß°å™—πæ‘‡»…µà“ßÊ ∑’Ë®”‡ªìπ„πÕÿµ “À°√√¡‡À≈Á° ·µà‡¡◊ËÕ

æ‘®“√≥“„π√“¬≈–‡Õ’¬¥æ∫«à“ ¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà

√âÕ¬≈– 50 ¢÷Èπ‰ª ‡π◊ËÕß¡“®“° Proportion ·≈– Servo

Valves ‰¡à§ß∑πµàÕ ¿“æ°“√„™âß“π„π‚√ßß“π ‡™àπ§«“¡

√âÕπ·≈– ‘Ëß °ª√° ÷́Ëß à«π„À≠à·≈â«‡°‘¥®“°§«“¡ °ª√°

„ππÈ”¡—π‰Œ¥√Õ≈‘° å ´÷Ëß  ÿ√æ≈ √“…Æ√åπÿâ¬ [10] °≈à“««à“
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°“√‡°‘¥ “√ªπ‡ªóôÕπ„ππÈ”¡—π‡ªìπ “‡ÀµÿÀ≈—°À√◊Õ√“°¢Õß

 “‡Àµÿ∑’Ë∑”„Àâ ¡√√∂π–·≈–§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß√–∫∫

‰Œ¥√Õ≈‘° å„π‡§√◊ËÕß®—°√≈¥≈ß ´÷Ëß Õ¥§≈âÕß°—∫§”°≈à“«

¢Õß ≥√ß§å µ—π™’«–«ß»å [12] °≈à“««à“ °“√∑”ß“π¢Õß

√–∫∫‰Œ¥√Õ≈‘° å ∑’Ë≈â¡‡À≈«‡°‘¥®“°§«“¡‰¡à –Õ“¥¢Õß

πÈ”¡—π‰Œ¥√Õ≈‘° å∂÷ß√âÕ¬≈– 75 ´÷Ëßº≈¢Õß°“√≈â¡‡À≈«

¢Õß‡§√◊ËÕß®—°√π’È®–∑”„Àâ ‡°‘¥º≈‡ ’¬µàÕ‚√ßß“πÀ√◊ÕºŸâ

ª√–°Õ∫°“√ ́ ÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß  ¡‡ ’¬ß ®—π∑“ ’

[13] ‰¥â∑”°“√«‘®—¬‡√◊ËÕß°“√·°âªí≠À“·≈–ª√—∫ª√ÿß§«“¡

πà“‡™◊ËÕ∂◊Õ√–∫∫§«∫§ÿ¡πÈ”¡—π‰Œ¥√Õ≈‘° å¢Õß‡§√◊ËÕß¬πµå

°—ßÀ—π·°ä ·≈–‡§√◊ËÕß°—ßÀ—π‰ÕπÈ” æ∫«à“ªí≠À“∑’Ë‡°‘¥¢÷Èπ§◊Õ

√–∫∫§«∫§ÿ¡πÈ”¡—π‰Œ¥√Õ≈‘° å‡ªìπ√–∫∫°“√ àß®à“¬πÈ”¡—π

‡æ◊ËÕ‰ª§«∫§ÿ¡ Õÿª°√≥å «“≈å«Õÿª°√≥å°“√∑”ß“π¢Õß

‡§√◊ËÕß¬πµå°—ßÀ—π·°ä  ·≈– àß®à“¬πÈ”¡—π‰Œ¥√Õ≈‘° å‰ª¬—ß

Õÿª°√≥å Governor Valve, Throttle Valve, Release Stop

Valve ·≈– Inceptor Valve ¢Õß‡§√◊ËÕß°—ßÀ—π‰ÕπÈ” „π

™à«ßªï·√°¢Õß°“√∑”ß“π ∑“ß‚√ßß“π‰Õæ’∑’‡°‘¥‡ÀµÿÀ¬ÿ¥

™–ß—°®“°°√ÕßÕÿ¥µ—π∑’Ë«“≈å«‰Œ¥√Õ≈‘° å (Servo Valves)

∑“ß‚√ßß“π‡§¬‡ª≈’Ë¬πÕ–‰À≈à¢Õß°√Õß„À¡à·≈â«°Á¬—ß‡°‘¥

ªí≠À“‡¥‘¡¢÷Èπ Õ’° ©–π—Èπ∑“ß‚√ßß“π®÷ßæ‘®“√≥“„Àâ·°â

ªí≠À“∑’Ë‡°‘¥¢÷Èπ ·≈–ª√—∫ª√ÿß§«“¡πà“‡™◊ËÕ∂◊Õ√–∫∫§«∫§ÿ¡

‰Œ¥√Õ≈‘° å √«¡∑—Èß·π«∑“ßªÑÕß°—π·≈–µ‘¥µ“¡√–∫∫

§«∫§ÿ¡‰Œ¥√Õ≈‘° å ‰¡à„Àâ‡°‘¥‡Àµÿ¢—¥¢âÕß¢÷Èπ

5.5 ¥â“π√–∫∫ PLC „π°√–∫«π°“√º≈‘µ æ∫«à“ ‚¥¬

√«¡¡’ªí≠À“Õ¬Ÿà„π√–¥—∫πâÕ¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“° PLC ‡ªìπ

Õÿª°√≥å§Õ¡æ‘«‡µÕ√å´÷Ëß‰¥â√—∫°“√ÕÕ°·∫∫‰«â ”À√—∫°“√

§«∫§ÿ¡„πß“πÕÿµ “À°√√¡ ·≈–¡’°“√ÕÕ°·∫∫„Àâ‡À¡“–

 ¡°—∫ ¿“æ·«¥≈âÕ¡¿“¬„π‚√ßß“π ́ ÷Ëß∑”„ÀâÕÿª°√≥å PLC

¡’§«“¡∑π∑“πµàÕ ¿“æ·«¥≈âÕ¡‰¥â¥’ ·µà‡¡◊ËÕæ‘®“√≥“„π

√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬æ∫«à“ ¡’√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈–

50 ¢÷Èπ‰ª ‡π◊ËÕß¡“®“° “¬ —≠≠“≥™”√ÿ¥À√◊Õ©’°¢“¥

‡π◊ËÕß®“° —µ«å §«“¡ °ª√° §«“¡√âÕπ À√◊Õ°“√°√–·∑°

®“° ‘Ëß¢Õßµà“ßÊ ́ ÷Ëß‡ªìπº≈¡“®“°ªí®®—¬¿“¬πÕ°∑—Èß ‘Èπ ́ ÷Ëß

 Õ¥§≈âÕß°—∫§”°≈à“«¢Õß E.A. Parr [14] °≈à“««à“ °“√

§«∫§ÿ¡¢Õß PLC ∑’Ëº‘¥æ≈“¥  à«π¡“°∑’Ë ÿ¥‡°‘¥¢÷Èπ®“°

Õÿª°√≥å¿“¬πÕ° ‡™àπ ≈‘¡‘µ «‘∑ ǻ, ‚´≈’πÕ¬¥å, ·≈–

Õÿª°√≥åÕ◊ËπÊ ‚¥¬∑’Ë‰¡à‰¥â‡°‘¥®“°§«“¡º‘¥æ≈“¥®“°¿“¬„π

¢Õß PLC ·≈– Õ¥§≈âÕß°—∫§”°≈à“«¢Õß °ƒ…¥“ «‘»«

∏’√“ππ∑å [15] ́ ÷Ëß°≈à“««à“ ∂â“‡¥‘π “¬∑’ËÕ‘πæÿµ·≈–‡Õ“∑åæÿµ

∂Ÿ°µâÕß ·≈–„™â PLC „π ¿“«–·«¥≈âÕ¡∑’Ë‡À¡“– ¡·≈â«

ª°µ‘ PLC ¡—°®–‰¡à¡’ªí≠À“®ÿ°®‘°Õ–‰√ Õ¬à“ß‰√°Áµ“¡ ¿“æ

·«¥≈âÕ¡Õ“®‡ª≈’Ë¬π·ª≈ß‰ª À√◊Õ¡’°“√„™âß“π∑’Ë‰¡à∂Ÿ°µâÕß

°Á¡’º≈∑”„Àâ PLC ‡°‘¥¢—¥¢âÕß‰¥â Õ’°ª√–°“√Àπ÷Ëß ®“°º≈

°“√«‘®—¬æ∫«à“ ¡’°“√„™â PLC ∑”Àπâ“∑’Ë‡ªìπ‡æ’¬ßÕÿª°√≥å

 àß —≠≠“≥·Õπ“≈Õ°·≈–®—¥≈”¥—∫‡∑à“π—Èπ ´÷Ëß∑”„Àâ§«“¡

¬ÿàß¬“°„π¥â“π¢Õß‚ª√·°√¡§” —Ëßπ—Èπ‰¡à´—∫´âÕπ à«π„π

¥â“π¢Õß°“√§«∫§ÿ¡°“√∑”ß“π¢Õß Proportional Valves

·≈– Servo Valves ®–Õ“»—¬°“√å¥§«∫§ÿ¡«“≈å«´÷Ëß¡’

Õÿª°√≥å§«∫§ÿ¡Õ¬Ÿà¿“¬„πÀ√◊Õ°“√å¥§«∫§ÿ¡√–∫∫ªî¥

(closed loop module) ‡ªìπÕÿª°√≥å∑’Ë∑”Àπâ“∑’Ë§«∫§ÿ¡

‚¥¬°“√ª√—∫µ—Èß§à“µà“ßÊ ®–∑”°“√ª√—∫µ—Èß∑’Ë°“√å¥§«∫§ÿ¡

·∑π ∑”„Àâ§«“¡ —́∫´âÕπ„π°“√§«∫§ÿ¡«“≈å«π—ÈππâÕ¬≈ß

·≈– “¡“√∂„™âß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–Õ’°ª√–°“√

Àπ÷Ëß§” —Ëß¢Õß PLC ∑’Ë„™â„π°√–∫«π°“√º≈‘µ‰¡à¬◊¥À¬ÿàπ

µàÕ°“√¥—¥·ª≈ß ·≈–æ—≤π“ ”À√—∫°“√∑”ß“π„πÕπ“§µ

∑—Èßπ’È‡π◊ËÕß®“°‚ª√·°√¡µà“ßÊ ‰¥â‡¢’¬π¢÷Èπ‚¥¬ºŸâ √â“ß

‡§√◊ËÕß®—°√·≈–§” —Ëßµà“ßÊ π—ÈπµâÕß§«∫§ÿ¡‡§√◊ËÕß®—°√„π

À≈“¬Ê °√–∫«π°“√º≈‘µ ´÷Ëßªí≠À“∑’Ë‡°‘¥¢÷Èπ§◊Õ ‡¡◊ËÕ¡’°“√

‡ª≈’Ë ¬π·ª≈ß§” —Ë ß∫“ß§” —Ë ß®– àßº≈°√–∑∫‰ª¬—ß

°√–∫«π°“√Õ◊Ëπ

5.6 ¥â“πºŸâº≈‘µ‡§√◊ËÕß®—°√ æ∫«à“ ¡’ªí≠À“Õ¬Ÿà„π

√–¥—∫πâÕ¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°ºŸâº≈‘µ‡§√◊ËÕß®—°√‡À≈à“π—Èπ

¡’ª√– ∫°“√≥å„π°“√ √â“ß‡§√◊ËÕß®—°√„πÕÿµ “À°√√¡

‡À≈Á°‚¥¬‡©æ“– ·≈–‰¥â¡’°“√º≈‘µ‡§√◊ËÕß®—°√¥—ß°≈à“«„Àâ

°—∫ª√–‡∑»µà“ßÊ ·≈–„™âß“π¡“π“π·≈â« ¥—ßπ—Èπªí≠À“∑’Ë‡°’Ë¬«

°—∫°“√§«∫§ÿ¡‡§√◊ËÕß®—°√®÷ß‰¥â∂Ÿ°·°â‰¢·≈–¡’Õ¬Ÿà„π√–¥—∫

πâÕ¬ ·µà‡¡◊ËÕæ‘®“√≥“„π√“¬≈–‡Õ’¬¥¢âÕ¬àÕ¬ æ∫«à“¡’

√–¥—∫ªí≠À“¡“°µ—Èß·µà√âÕ¬≈– 25 ¢÷Èπ‰ª ‡π◊ËÕß¡“®“°ºŸâ∑’Ë

¡’Àπâ“∑’Ë‡°’Ë¬«¢âÕß à«π„À≠à‰¡à‰¥â√—∫°“√Ωñ°Õ∫√¡°“√„™âß“π

·≈–°“√ª√—∫µ—Èß§à“µà“ßÊ ®“°ºŸâº≈‘µ‡§√◊ËÕß®—°√ ∑—Èßπ’ÈÕ“®

‡π◊ËÕß¡“®“°ºŸâº≈‘µ‡§√◊ËÕß®—°√‰¡à‰¥â¡’°“√Ωñ°Õ∫√¡„ÀâÀ√◊ÕºŸâ

∑’Ë‰¥â√—∫°“√Ωñ°Õ∫√¡‰¥â¡’°“√ª√—∫‡ª≈’Ë¬πµ”·Àπàßß“πÀ√◊Õ

≈“ÕÕ°‰ª ·≈–§Ÿà¡◊Õ¢Õß‡§√◊ËÕß®—°√ ¡’√“¬≈–‡Õ’¬¥‰¡à§√∫

∂â«π·≈–‰¡à ¡∫Ÿ√≥å ´÷Ëß„π ¿“æªí®®ÿ∫—π‡¡◊ËÕºŸâº≈‘µ‡§√◊ËÕß

®—°√∑”°“√§Õ¡¡‘™™—Ëππ‘Ëß (Commissioning) ‡§√◊ËÕß®—°√

·≈–‡√‘Ë¡°“√º≈‘µ‡ªìπ√–¬–‡«≈“ Àπ÷Ëß´÷Ëßæâπ√–¬–¢Õß°“√
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ª√–°—π‡§√◊ËÕß®—°√·≈â« ∑“ß‚√ßß“π ‰¡à‰¥â¡’°“√µ‘¥µàÕ°—∫ºŸâ

 √â“ß‡§√◊ËÕß®—°√‡À≈à“π—Èπ„π°√≥’∑’Ë‡°‘¥ªí≠À“¢÷Èπ ∑—Èßπ’È

‡π◊ËÕß®“°„π°“√‡√’¬°ºŸâ √â“ß‡§√◊ËÕß®—°√¡“∑”°“√·°âªí≠À“

π—Èπ¡’§à“„™â®à“¬ Ÿß „π¢≥–‡¥’¬«°—π∫ÿ§≈“°√ºŸâ∑’Ë‰¥â√—∫°“√Ωñ°

Õ∫√¡Õ“®¡’°“√ª√—∫‡ª≈’Ë¬πµ”·Àπàßß“πÀ√◊Õ≈“ÕÕ°‰ª

¥—ßπ—Èπ¢âÕ¡Ÿ≈µà“ßÊ  ”À√—∫«‘∏’°“√„™â °“√ª√—∫µ—Èß ·≈–°“√

´àÕ¡∫”√ÿß ®÷ß®”‡ªìπµâÕßÕ“»—¬‡Õ° “√À√◊Õ§Ÿà¡◊Õ‡§√◊ËÕß®—°√

‡ªìπ·π«∑“ß·≈–µâÕß»÷°…“∑”§«“¡‡¢â“„®°—∫§Ÿà¡◊Õ¢Õß‡§√◊ËÕß

®—°√‡À≈à“π—Èπ ´÷Ëß Õ¥§≈âÕß°—∫§”°≈à“«¢Õß Õπÿ»—°¥‘Ï

©‘Ëπ‰æ»“≈ [6] °≈à“««à“ §Ÿà¡◊Õ·≈–·∫∫¢Õß‡§√◊ËÕß®—°√®–

∂Ÿ°®—¥∑”‚¥¬∫√‘…—∑ºŸâº≈‘µ‡§√◊ËÕß®—°√·≈–§Ÿà¡◊Õ‡§√◊ËÕß®—°√

‡À≈à“π—Èπ®–∫√√®ÿ‰«â¥â«¬¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå¡“°  ”À√—∫

°“√∫”√ÿß√—°…“‡§√◊ËÕß®—°√·≈–Õÿª°√≥å §Ÿà¡◊Õ‡§√◊ËÕß®—°√

®–·π–π”°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√µ≈Õ¥®π °àÕπ°“√‡√‘Ë¡

µâπ∑”ß“π¢Õß‡§√◊ËÕß®—°√«‘»«°√∫”√ÿß√—°…“µâÕß°“√„™â

§Ÿà¡◊Õ‡§√◊ËÕß®—°√ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈Õâ“ßÕ‘ß¢Õß·ºπ°´àÕ¡∫”√ÿß

6. ¢âÕ‡ πÕ·π–
ºŸâ«‘®—¬¢Õ‡ πÕ·π–·π«∑“ß‡æ◊ËÕª√—∫ª√ÿß‡‡≈–·°â‰¢

ªí≠À“„π°“√„™â§Õ¡æ‘«‡µÕ√å§«∫§ÿ¡ Proportional Valve

À√◊Õ Servo Valve „π√–∫∫‰Œ¥√Õ≈‘° å ¥—ßπ’È

6.1 ºŸâ∫√‘À“√À√◊ÕÀ—«Àπâ“ß“π®”‡ªìπ®–µâÕß¡’°“√

«“ß·ºπ·≈–®—¥ √√∫ÿ§≈“°√„Àâµ√ßµ“¡ “¢“«‘™“

ª√– ∫°“√≥å ‡‡≈–®”π«π∫ÿ§≈“°√∑’Ë®”‡ªìπµàÕß“ππ—ÈπÊ √«¡

∂÷ßÀ“°≈¬ÿ∑∏å·≈–«‘∏’°“√¥÷ß¥Ÿ¥∫ÿ§≈“°√‡À≈à“π—Èπ„Àâ¡’

°“√µ◊Ëπµ—«„π°“√∑”ß“π ®“°π—Èπ§—¥‡≈◊Õ°∫ÿ§≈“°√∑’Ë¡’§«“¡

‡À¡“– ¡·≈–‡°’Ë¬«¢âÕß°—∫°“√„™â  PLC °“√§«∫§ÿ¡ Pro-

portional Valves ·≈– Servo Valves „π√–∫∫‰Œ¥√Õ

≈‘° å ‡æ◊ËÕ¡“Ωñ°Õ∫√¡„π à«π∑’Ë‡°’Ë¬«¢âÕß ‡™àπ Õÿª°√≥å PLC

Sensor Proportional Valves ·≈– Servo Valves ∑’Ë

‡ªìπ¬’ËÀâÕ∑’Ë„™âß“π„π‚√ßß“π‡æ◊ËÕ„Àâ∑√“∫·≈–Ωñ°∑—°…– √«¡

∂÷ß´—°∂“¡¢âÕ ß —¬‡‡≈– √â“ß§«“¡∂π—¥ §ÿâπ‡§¬°—∫Õÿª°√≥å

‡À≈à“π—Èπ ‡¡◊ËÕ¡’ªí≠À“‡°‘¥¢÷Èπ “¡“√∂∑’Ë®–µ√«® Õ∫·≈–

·°â‰¢‰¥âÕ¬à“ß∂Ÿ°µâÕß

6.2 §«√¡’°“√ àß‡ √‘¡„Àâ¡’À≈—° Ÿµ√°“√®—¥°“√‡√’¬π

°“√ ÕπÀ√◊Õ°“√Õ∫√¡æ‘‡»… „Àâ°—∫π—°»÷°…“„π¥â“π¢Õß

 “¢“«‘™“‡§√◊ËÕß°≈ ‰øøÑ“√–∫∫§«∫§ÿ¡·≈–·¡§§“∑√Õπ‘° å

„Àâ¡’§«“¡·æ√àÀ≈“¬„π ∂“∫—π°“√»÷°…“∑—Ë«‰ª‡æ◊ËÕº≈‘µ

∫ÿ§≈“°√„Àâ¡’®”π«π‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√ ´÷Ëß®– àßº≈

„Àâ∫ÿ§≈“°√∑’Ë¡’§«“¡√Ÿâ„π¥â“ππ’È‚¥¬‡©æ“–¡’¡“°¢÷Èπ ¿“«–

°“√ ◊́ÈÕµ—«¢Õß∫ÿ§≈“°√®–≈¥≈ß ·≈–Õ’°ª√–°“√Àπ÷Ëß§◊Õ

µâÕß‡ª≈’Ë¬π∑—»π§µ‘¢ÕßºŸâ∫√‘À“√„Àâ¡’¡ÿ¡¡Õß„π‡™‘ß¢Õß°“√

≈ß∑ÿπ„π¥â“π¢Õß∫ÿ§≈“°√ ·≈–√—∞∫“≈À√◊ÕÀπà«¬ß“π∑’Ë

‡°’Ë¬«¢âÕß§«√‡¢â“¡“¡’∫∑∫“∑„π°“√À“·À≈àß‡ß‘π∑ÿπ°Ÿâ¬◊¡

√–¬–¬“«„Àâ°—∫‚√ßß“π

6.3 §«√„Àâ¡’°“√»÷°…“§Ÿà¡◊Õ·≈–§”·π–π”¢Õß‡§√◊ËÕß

®—°√Õ¬à“ß≈–‡Õ’¬¥·≈–∑”§«“¡‡¢â“„®°—∫¢—ÈπµÕπµà“ßÊ „π

°√–∫«π°“√º≈‘µ·≈–«‘‡§√“–Àå∂÷ßº≈°√–∑∫∑’Ë§“¥«à“®–

 “¡“√∂∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬°—∫‡§√◊ËÕß®—°√ ®“° ¿“æ

°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√„πªí®®ÿ∫—π À“°¡’Õÿª°√≥å„¥Ê ∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡‡§√◊ËÕß®—°√ ‡™àπ  “¬ —≠≠“≥µà“ßÊ

Õÿª°√≥åµ√«®®—∫ —≠≠“≥ (sensors), «“≈å«·≈–°“√å¥

§«∫§ÿ¡µà“ßÊ ‡ªìπµâπ ∑’Ë∂Ÿ°µ‘¥µ—ÈßÕ¬Ÿà„π ¿“æ·«¥≈âÕ¡∑’Ë‰¡à

‡À¡“– ¡ ‡™àπ ¡’ΩÿÉπ≈–ÕÕß¡“° Õÿ≥À¿Ÿ¡‘ Ÿß ¡’°“√ —Ëπ

 –‡∑◊Õπ¡“° §«√®–‰¥â√—∫°“√ª√—∫ª√ÿß·°â‰¢ ·¡â«à“ ‘Ëß

‡À≈à“π—Èπ¬—ß‰¡à°àÕ„Àâ‡°‘¥ªí≠À“°Áµ“¡ √«¡∂÷ß¡’°“√®¥

∫—π∑÷°§à“¡“µ√∞“π∑’Ë ”§—≠µàÕ°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√

‡æ◊ËÕ‡°Á∫‡ªìπ¢âÕ¡Ÿ≈„π°“√ à́Õ¡∫”√ÿß·≈–ª√—∫µ—Èß§à“¢Õß

‡§√◊ËÕß®—°√„πÕπ“§µ ·≈–¬—ß “¡“√∂‡ªìπ ‘Ëß∑’Ë™’È«—¥‰¥â∂÷ß

ª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß®—°√¥â«¬ ·≈–®”‡ªìπµâÕß¡’°“√

®—¥°“√·≈–∫√‘À“√ß“π¥â“π‡Õ° “√‚¥¬‡©æ“–¢âÕ¡Ÿ≈∑’Ë¡’

§«“¡‡°’Ë¬«¢âÕß°—∫‡§√◊ËÕß®—°√ ·≈–À“°‡°‘¥ªí≠À“À√◊Õ°√≥’

»÷°…“¢÷Èπ §«√®–∑”°“√«‘‡§√“–Àåªí≠À“‚¥¬∫ÿ§≈“°√

¿“¬„π√à«¡°—∫ºŸâ®”Àπà“¬Õÿª°√≥å∑’Ë¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õ

 ∂“∫—π°“√»÷°…“µà“ßÊ ®“°¿“¬πÕ°‡æ◊ËÕ™à«¬°—π«‘‡§√“–Àå

·≈–·°â‰¢ªí≠À“‰¥â∂Ÿ°«‘∏’ πÕ°®“°π—ÈπºŸâ∫√‘À“√®”‡ªìπ®–

µâÕß„Àâ§«“¡ ”§—≠‡°’Ë¬«°—∫√–¬–‡«≈“„π°“√ à́Õ¡∫”√ÿß‡§√◊ËÕß

®—°√·≈–Õÿª°√≥å (preventive maintenance) Õ¬à“ß‡µÁ¡

∑’ËÀ√◊Õ®—¥°“√Ωñ°Õ∫√¡°“√´àÕ¡∫”√ÿß√—°…“Õ¬à“ß∂Ÿ°«‘∏’ ·≈–

®–µâÕß¡’§«“¡√Ÿâ·≈–ª√– ∫°“√≥å„π¥â“ππ’È‚¥¬‡©æ“–

6.4 §«√„Àâ¡’°“√¥Ÿ·≈√—°…“„π¥â“π¢Õß§«“¡

 –Õ“¥¢ÕßπÈ”¡—π‰Œ¥√Õ≈‘° å‡ªìπæ‘‡»… ‚¥¬°“√‡≈◊Õ°„™â‰ â

°√Õß‰Œ¥√Õ≈‘° å∑’Ë‡À¡“– ¡ ´÷Ëß‚¥¬∑—Ë«‰ª·≈â« §«√‡≈◊Õ°

‰ â°√Õß∑’Ë‡ªìπ™π‘¥ —¡∫Ÿ√≥å (absolute filter) ´÷Ëß§«√®–¡’

§à“ Bata 5 ¡“°°«à“À√◊Õ‡∑à“°—∫ 75 ¢÷Èπ‰ª ·≈–µ‘¥µ—Èß„π

®ÿ¥∑’Ë¡’§«“¡ ”§—≠ ‡™àπ ∑àÕ§«“¡¥—π (pressure line) °àÕπ
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‡¢â“Õÿª°√≥å Proportional ·≈– Servo Valves, ∑àÕ∑“ß

‰À≈°≈—∫ (return line filter) ·≈–∑àÕ∑“ß√–∫“¬Õ“°“» (air

breather) ‡ªìπµâπ πÕ°®“°π’È¬—ßµâÕß‡≈◊Õ°‰ â°√Õß„Àâ

‡À¡“– ¡°—∫™π‘¥¢ÕßπÈ”¡—π·≈–§«“¡Àπ◊¥∑’Ë„™âß“π Õ’°∑—Èß

¬—ßµâÕß¡’°“√ ÿà¡µ—«Õ¬à“ßπÈ”¡—π (sampling) ‡æ◊ËÕµ√«®

 Õ∫§à“§«“¡ °ª√° ´÷Ëß‚¥¬∑—Ë«‰ª§à“¡“µ√∞“π¢Õß “√ªπ

‡ªóôÕπ„ππÈ”¡—π§«√®–πâÕ¬°«à“ NAS 7 ·≈–®”‡ªìπ®–µâÕß

‡ª≈’Ë¬πÕ–‰À≈à‰ â°√Õß‚¥¬Õâ“ßÕ‘ß®“°‡°®«—¥§«“¡¥—π (clog-

ging indicator) ¢Õß‰ â°√Õßπ—ÈπÊ À√◊Õµ“¡√–¬–‡«≈“∑’Ë

√–∫ÿ„π§Ÿà¡◊Õ¢Õß‡§√◊ËÕß®—°√

6.5 §«√„Àâ¡’°“√¥Ÿ·≈√—°…“„π¥â“π¢Õß “¬

 —≠≠“≥µà“ßÊ „Àâ¡“°¢÷Èπ ‚¥¬‡©æ“–„π°√–∫«π°“√∑’Ë™‘Èπ

 à«πµà“ßÊ ∑’Ë¡’ “¬ —≠≠“≥·≈–¡’°“√‡§≈◊ËÕπ∑’ËÀ√◊Õ∑”ß“π

Õ¬Ÿà„°≈â§«“¡√âÕπ·≈–°“√ —Ëπ –‡∑◊Õπ®–‡ªìπ®ÿ¥∑’Ë “¬

 —≠≠“≥‡°‘¥°“√™”√ÿ¥‰¥âßà“¬ ·≈–§«√®—¥æ◊Èπ∑’Ë„π°“√‡¥‘π

 “¬‰ø„Àâ‡À¡“– ¡ À≈’°‡À≈’Ë¬ß°“√°√–·∑° °“√«“ß ‘Ëß¢Õß

∑—∫ “¬‰ø ·≈–¡’°“√‡≈◊Õ°„™â “¬ —≠≠“≥„Àâ¡’¢π“¥

‡À¡“– ¡·≈–∂Ÿ°µâÕßµ“¡≈—°…≥–ß“π∑’Ë„™â

6.6 §«√„Àâ§«“¡ ”§—≠°—∫§Ÿà¡◊Õ¢Õß‡§√◊ËÕß®—°√ ·≈–

¡’°“√∑”¢âÕ¡Ÿ≈„π§Ÿà¡◊Õ„Àâ‡ªìπªí®®ÿ∫—π (update) ‡¡◊ËÕ¡’°“√

‡ª≈’Ë¬π·ª≈ßÀ√◊Õ¥—¥·ª≈ßÕÿª°√≥å ·≈–§«√ªØ‘∫—µ‘ ‘Ëßµà“ßÊ

√«¡∂÷ß°“√µ√«® à́Õ¡·≈–·°âªí≠À“µ“¡§”·π–π”¢Õß

§Ÿà¡◊Õ‡§√◊ËÕß®—°√‡ªìπÀ≈—°  ‘Ëß„¥∑’Ë‡ªìπ¢âÕÀâ“¡„π§Ÿà¡◊Õ ºŸâ

ªØ‘∫—µ‘ß“πµâÕßªØ‘∫—µ‘µ“¡Õ¬à“ß‡§√àß§√—¥ πÕ°®“°π’È§«√¡’

°“√∫√‘À“√®—¥‡°Á∫¢âÕ¡Ÿ≈Õ¬à“ß¡’√–∫∫‡æ◊ËÕªÑÕß°—π°“√

 Ÿ≠À“¬¢Õß¢âÕ¡Ÿ≈„π§Ÿà¡◊Õ
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